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Abstract 
Forensic specialists are faced with the challenge of detecting and preventing fraud as a result of technological 
advancements. In this modern time, forensic experts now require a blend of technological expertise and 
investigative skills to be able to effectively pick up discrepancies. Organizations that do not adopt to this 
world evolving technology leave themselves vulnerable to fraudulent activities. Python emerges as a vital 
forensic tool as it easily interfaces with current forensic techniques. It is capable of revealing fraud redflags 
within text data from social media and emails. In addition, it makes pattern identification and anomaly 
detection much easier. This review article used exploratory methodologies and a thorough literature review 
to explain how Python improves fraud detection capabilities and support effective investigations in the field 
of forensic accounting. 
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1. INTRODUCTION 
Due to the recent technological advancements, investigators and analyst need to possess a blend of 
accounting expertise, investigative skills, and technological know-how in order to be able to detect and 
prevent fraud. Organizations that do not regularly review their systems to suit the trending computer 
technology environment are more prone to experience fraudulent activities. According to Chiwariro and 
Murinda (2023), organisations must have clear policies that offer direction for forensic accounting 
implementation. If nothing is done immediately, there is a higher chance that these fraudulent actions 
would go undetected in perpetual 
Forensic accounting has made it easier to identify financial irregularities and gathering all the requisite 
evidence for court cases (Kranacher, 2019). Forensic accountants and fraud examiners employ a wide 
range of techniques to uncover fraudulent entries. Traditionally, forensic accountants depended on 
manual techniques to uncover fraudulent transactions. Due to the growing complexity of digital data, 
Investigators and Business Analysts now need to buttress their efforts with Python programming 
language. Fraud can be detected more successfully by utilising Python's capabilities and adopting to the 
ever changing tactics being employed by offenders. 
 
The objective of this review article is to answer the following: 

➢ What are the Forensic Analytics Methods and Techniques used in Forensic Accounting? 

➢ What is the role of Python in fraud detection and prevention? 

➢ Which technological advancements have an effect on fraud detection in forensic 
accounting? 

➢ How does Python integrate with existing forensic techniques for fraud detection? 
 

2. LITERATURE REVIEW 
Forensic Analytics Methods and Techniques for Forensic Accounting 
Benford’s Law Analysis 
The method of Benford's Law is presented as a way to find abnormalities in numerical data. It goes on to 
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states that certain frequencies are seen in datasets that naturally occur for the first nine numbers (1 to 
9). This law is used by forensic accounting professionals to find irregularities in numerical data. To find 
variations from the predicted patterns, this entails analysing transaction amounts, invoice numbers, or 
other numerical variables (Nigrini, 2020). 
Although this ideas is discussed, there are missing practical examples of Python implementations using 
Benford’s Law are missing. This study will explain how fraud detection can be improved by using Python 
libraries like Pandas. 
Outliers Detection 
Alsamiri et al. (2023) postulates outlier detection as the process of identifying data points that shows a 
large deviation from the norm. According to Atwan (2022), the existence of outliers requires special 
handling and further investigation before making a conclusion regarding how to handle them. This 
research will explain how unusual, extreme values, or unexpected waves can be detected using Python. 
Identification of Duplicates 
According to Babenkov, E. (2022), duplicate detection entails locating duplicate records or entries. This 
can be used to find duplicate employee IDs, invoices or payments. This research 
will explain how Python techniques can be applied for identifying duplicate records, for example, on 
invoices, payments, or employee records. 
Comparison to Benchmarks 
 
This process involves comparing data against predetermined benchmarks, or historical averages. 
Examples of benchmarking include the evaluation of financial ratios, performance metrics, or expense 
levels, (Sen et al.,2021) 
Although the existing information mentioned the importance of benchmarking, the researchers did not 
talk about Python-based benchmarking approaches such as statistical tests and visualization and their 
role in forensic accounting. 
Time-Series Methods 
 
Montgomery (2020), described the Time Series Methods as best tools for detecting trends and analyzing 
patterns over time. This involves investigating cashflow fluctuations and inventory levels anomalies. 
This research aims to prove how various Python libraries like Pandas can assist time series methods to 
explore trends behaviour and patterns. 
Risk Scoring 
 
OECD, (2010) asserted that assigning scores to transactions based on risk factors (e.g., high- value 
transactions, unusual vendors) helps to probe further investigation based on risk scores. 
This research aims to probe how Python can be used to assess risks. 
 
Statistical Logic 
The statistical tests are applied to identify deviations from expected distributions. For example checking 
for uniformity, randomness, or unexpected patterns (Gelman  et al. 2013). 
This research will explain how Python assists in hypothesis testing and distribution analysis. 
 
Vector Variation Score 
This is a newly developed method that quantifies changes in an array of data from one period to the next 
(Nigrini, 2020). According to Verzani (2018), it is applied in detecting significant shifts in financial data 
over time 
The existing information was recently introduced as a method and there is need to elaborate on Python 
implementation and on how does Python calculate and interpret vector variation scores. 
 
Practical Applications 
The Software Tools include Excel, Access, Minitab, IDEA, and Tableau to run forensic 
analytics tests (McKinney, 2017). 
Although the researchers listed various software tools that can be used to run forensic analytic tests, they 
did not highlight Python’s role for fraud detection, data cleaning, and visualization. 
 
Forensic Accounting Investigations 
According to Chiwariro and Murinda (2023), forensic accounting investigations require the support of 
qualified specialists. For this reason, analysts and investigators should consider utilising Python to 
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improve their work efficacy and efficiency. 
 

3. RESEARCH METHODOLOGY 
Since our research was exploratory in nature we employed some qualitative research methods to gain a 
better understanding of the investigators and analyst perspectives which provided valuable insights 
regarding Python's role. Prior to conducting an analysis of the literature, the researchers thoroughly 
reviewed the literature. 
The seсоndаry dаtа wаs соlleсted from books, sсhоlаrly аrtiсles, vаriоus оnline jоurnаls, research pарers. 
The seсоndаry dаtа sо оbtаined is аnаlysed аnd рresented in а systemаtiс mаnner 
 

4. RESULTS AND DISCUSSION 
Role of Python in Fraud Detection, Prevention & Investigative Skills 
Data Analysis and Visualization 
Python provides powerful libraries like Pandas, NumPy, and Matplotlib. According to Embarak (2018), 
these allow analysts to efficiently process, clean, and explore large datasets. 
Machine Learning (ML) Algorithms 
 
Python enables the implementation of ML models for fraud detection. Algorithms like logistic 
regression, decision trees, and random forests learn from labelled data to classify 
transactions as fraudulent or legitimate(Raja et al., 2022). This facilitates model training, evaluation and 
deployment. 
 
Anomaly Detection 
Johansson (2018) postilates that python’s statistical libraries (e.g., SciPy) aid in detecting outliers and 
anomalies. 
 
Automation and Efficiency 
Investigators write Python scripts to automate repetitive task. This involves the use of Natural Language 
Processing (NLP) role is to investigate text data (e.g., emails, chat logs) for fraud clues (Akinbo, 
Daramola, 2021). Python therefore streamlines the process, whether extracting transaction logs or 
analyzing email metadata. 
 
Ethical Considerations and Privacy 
According to Morgan (2018), Python allows investigators to anonymize data, apply privacy filters, and 
handle sensitive information responsibly 
 
Impact of Python in Forensic Accounting 
Forensic accounting is one of the most crucial lines of defence against financial fraud. Its proactive 
approach does not only involve the identification of fraud, but also includes strengthening organisations 
against potential risks in the future as will be explained below: 
 
Early Detection and Mitigation 
Forensic accountants play the role of financial detectives by identifying irregularities before they escalate 
into major fraud incidents. They spot the red flags by examining financial records, transactions, and 
patterns. 
 
Preserving Evidence for Court Proceedings 
For legal reasons, it is imperative that evidence of fraud be carefully gathered and preserved. Forensic 
accountants need to guarantee that evidence satisfies legal requirements in order for it to be admitted into 
a court of law. 
 
Uncovering Hidden Schemes 
Sophisticated methods are frequently used by fraudsters to conceal their activities. However, Forensic 
accountants are capable to follow through transactions and expose any hidden transactions. 
 
Strengthening Internal Controls 
Forensic investigations' recommendations result in better internal controls. Organisations might reduce 
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their vulnerability to fraud by putting preventive measures in place based on such recommendations. 
 
Deterrence and Reputation Protection 
The very existence of forensic accounting techniques serves as a deterrent. An organization's reputation 
is protected when it openly displays its dedication to fraud prevention. 
 

5. FINDINGS 
Python serves as a versatile tool for forensic accounting, providing data analysis, machine learning, 
automation, and ethical data handling capabilities. Python can seamlessly integrates existing forensic 
tools thus an additional tool suitable to be used by investigators and analysts to enhance fraud detection, 
deterrence and protect privacy. This in turn help investigators and analyst to: 

➢ Identify patterns and trends of transactions 

➢ Easily pick anomalies that help in uncovering hidden schemes 

➢ Find fraud clues through investigation of text data in social media (facebook, whatsapp) and 
emails. 

➢ Apply privacy filters, and handling of sensitive information responsibly. 

➢ Detect and mitigate fraud earlier. 

➢ Gather and preserve evidence for legal proceedings. 

➢ Deterrence and corporate image protection 

➢ Strengthening internal controls 
 

6. RECOMMENDATIONS 
It is recommended that: 

➢ The visualization such as Matplotlib in Python be used to help identify anomalies and trends. 

➢ Investigators and Analysts use Python Pandas and Numby libraries to identify unusual 
transactions, extreme values, or unexpected fluctuations in data. 

➢ Natural Language Processing (NLP) in Python be utilized when investigating text data from 
emails and social media (facebook, whatsapp) for fraud clues. 

➢ Machine Learning Models for fraud detectation be implemented using Python. 

➢ Analytical Research be conducted to demonstrate how Python can enhance fraud detection and 
investation skills using Python 

➢ Forensic experts and analyst should contemplate continuous learning Python skills to enhance 
their professional abilities. 

➢ The research aims to explore Python’s influence on forensic accounting. Future researches may 
focus on particular practical techniques for data collecting, analysis, and research design in order to 
further investigate Python's application in forensic accounting. 
 

7. CONCLUSION 
Python plays a crucial role in enhancing fraud detection, prevention, and privacy protection within 
forensic accounting. To achieve their objectives in this modern world flooded with complexity 
technology, Investigators and Analysts need to consider the use Python to carefully examine transactions, 
financial records, trends, behaviour and patterns. 
 

REFERENCES 
[1] Akinbo, R., & Daramola, O. (2021). Machine Learning - Algorithms, Models and Applications. In 

Artificial intelligence.  
[2] Alsamiri, J., & Alsubhi, K. (2023). Federated Learning for Intrusion Detection Systems in Internet 

of Vehicles: A General Taxonomy, Applications, and Future Directions. Future Internet, 
15(12), 403. https://doi.org/10.3390/fi15120403 

[3] Atwan, T. A. (2022). Time Series Analysis with Python Cookbook. Packt Publishing Ltd. 
http://books.google.ie/books?id=7RB1EAAAQBAJ&pg=PA246&dq=using+python+for+fra 
ud+investigation+and+detection&hl=&cd=6&source=gbs_api 

[4] Babenkov, E. (2022, March 22). Identification and prevention of banking fraud and scams in New 
Zealand. https://doi.org/10.34074/thes.5607 

https://doi.org/10.3390/fi15120403
http://books.google.ie/books?id=7RB1EAAAQBAJ&pg=PA246&dq=using%2Bpython%2Bfor%2Bfra
https://doi.org/10.34074/thes.5607


 

42 | Page  https://njfafi.nfsu.ac.in/ 

NJFAFI 
Volume: 1, Issue: 1 

June 2025 
E-ISSN: In Progress 

[5] Chiwariro R & Murinda G.T (2023) Impact of Forensic Accounting on Fraud Detection in 
Zimbabwes Public Sector Expenditure Cycle International Journal for Research in Applied Science 
and Engineering Technology 11(12):764-777, 11(12):764-777, 
DOI:10.22214/ijraset.2023.57067 

[6] Daniel, L. E., & Daniel, L. E. (2012). Digital Forensics for Legal Professionals: Understanding Digital 
Evidence from the Warrant to the Courtroom. Syngress. 

[7] Embarak, O. (2018). Data Analysis and Visualization Using Python. Apress. 
http://books.google.ie/books?id=1jF7DwAAQBAJ 

[8] Fedyk, A., Hodson, J., Khimich, N., & Fedyk, T. (2022). Is artificial intelligence improving the 
audit process? Review of Accounting Studies, 27(3), 938–985.  

[9] Gelman, A., Carlin, J. B., Stern, H. S., Dunson, D. B., Vehtari, A., & Rubin, D. B. (2013). Bayesian 
Data Analysis, Third Edition. CRC Press. http://books.google.ie/books? 

[10] Hopwood, W. S., Leiner, J. J., & Young, G. R. (2020). Forensic Accounting and Fraud 
Examination: A Comprehensive Guide. McGraw-Hill Education. 

[11] Jaydip Sen, Rajdeep Sen and Abhishek Dutta (2021). Machine Learning - Algorithms, Models 
and Applications. In Artificial intelligence. https://doi.org/10.5772/intechopen.94615 

[12] Johansson, R. (2018). Numerical Python. Apress. 
http://books.google.ie/books?id=AzKBDwAAQBAJ&printsec=frontcover 

[13] Kranacher, M. J., & Riley, R. (2019). Forensic Accounting and Fraud Examination. John Wiley 
& Sons. http://books.google.ie/books?id=GnOODwAAQBAJ 

[14] McKinney, W. (2017). Python for Data Analysis. “O’Reilly Media, Inc.” 
http://books.google.ie/books?id=UiM3DwAAQBAJ 

[15] Montgomery, D. C., Jennings, C. L., & Kulahci, M. (2015). Introduction to Time Series 
Analysis and Forecasting. John Wiley & Sons. http://books.google.ie/books 

[16] Morgan, P. (2018). Data Analysis from Scratch with Python. Createspace Independent 
Publishing Platform. http://books.google.ie/books?id=BY3WugEACAAJ&dq 

[17] Ngirini, M. J. (2011). Forensic Analytics: Methods and Techniques for Forensic Accounting 
Investigations. John Wiley & Sons, Inc. 

[18] Ngirini Mike, (2020) Forensic Analytics Methods and Techniques for Forensic Accounting 
Investigations, 2nd Edition 

[19] OECD. (2010). OECD Reviews of Regulatory Reform Risk and Regulatory Policy Improving 
the Governance of Risk. OECD Publishing. http://books.google.ie/books 

[20] Raja, R., Nagwanshi, K. K., Kumar, S., & Laxmi, K. R. (2022). Data Mining and Machine 
Learning Applications. John Wiley & Sons. http://books.google.ie/books?id=2nBbEAAAQBAJ 

[21] Schilit, H., & Perler, J. (2018). Financial Shenanigans: How to Detect Accounting Gimmicks 
& Fraud in Financial Reports. McGraw-Hill Education. 

[22] Spann, D. D., Pinto, J. E., & Zink, J. J. (2019). Fraud Analytics: Strategies and Methods for 
Detection and Prevention. Wiley. 

[23] Verzani, J. (2018). Using R for Introductory Statistics. CRC Press 
http://books.google.ie/books?id=uat-DwAAQBAJ 

  

http://dx.doi.org/10.22214/ijraset.2023.57067
http://books.google.ie/books?id=1jF7DwAAQBAJ
http://books.google.ie/books
https://doi.org/10.5772/intechopen.94615
http://books.google.ie/books?id=AzKBDwAAQBAJ&printsec=frontcover
http://books.google.ie/books?id=GnOODwAAQBAJ
http://books.google.ie/books?id=UiM3DwAAQBAJ
http://books.google.ie/books
http://books.google.ie/books?id=BY3WugEACAAJ&dq
http://books.google.ie/books
http://books.google.ie/books?id=uat-DwAAQBAJ

